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ABSTRACT 
This study investigated the weight control and dietary intake after pregnancy 
of a sample of 22 women diagnosed with gestational diabetes mellitus two to 
five and a half years previously who had not developed subsequent non-
insulin-dependent diabetes mellitus. 
Each participant was asked to complete a 3-day food diary from which 
nutrient intakes were calculated for energy, protein, fat and carbohydrate. 
Current height and weight measurements and an estimate of pre-pregnancy 
weight were obtained. 
It was found that the majority (64 percent) of the sample achieved or 
maintained an acceptable weight (Body mass index (BMI) < 25) following 
pregnancy. However, the women as a group, were significantly (P = 0.02) 
heavier following pregnancy. Two women in the sample currently have BMI's 
which fall into the morbidly obese weight range (BMI > 40). 
With respect to nutrient intake, it was found that the women did not adhere 
to the healthy eating guidelines recommended during pregnancy. Only one of 
the women continued to meet all the recommended intakes for the percent of 
energy from protein, fat and carbohydrate. Women in the morbidly obese 
weight range consumed diets which were the highest in fat and lowest in 
carbohydrate contents. 
It is recommended that all women who have been diagnosed with 
gestational diabetes receive dietary counselling with a dietitian following 
pregnancy in order to reinforce the healthy eating guidelines recommended 
during pregnancy. Weight loss needs to be encouraged and support provided 
to assist overweight or obese women achieve a more acceptable weight after 
pregnancy. 
1. INTRODUCTION 
During pregnancy hormones such as human placental lactogen, 
progesterone, prolactin and Cortisol can act to raise maternal blood glucose 
levels. As a result, insulin levels are increased to control blood glucose levels 
within the normal range. However, some pregnant women cannot maintain 
their normal blood glucose levels and they develop gestational diabetes(Oats 
and Beischer:1986). 
Gestational diabetes mellitus "is defined as carbohydrate intolerance of 
variable severity with onset or first recognition during pregnancy" (Metzger et 
al.: 1991 p. 197). The definition applies whether or not insulin is used for 
treatment or whether the condition persists after the pregnancy. Studies on 
the incidence of gestational diabetes in Australia have reported that gestational 
diabetes occurs in approximately 5 to 7 percent of pregnancies(El-Shafei et 
al.:1989, Beischer et al.:1991). Nearly all women who have had gestational 
diabetes have a normal glucose tolerance soon after delivery (Martin: 1991) but 
are at an increased risk of developing non-insulin-dependent diabetes mellitus 
in later life(Cousins et al.:1991, Metzger et al,:1991). 
Non-insulin-dependent diabetes mellitus(NIDDM) is defined as the gradual 
onset of hyperglycaemia. It usually occurs in people over 30 years of age. In 
NIDDM, insulin production may be adequate, however, factors (such as being 
overweight) can delay or inhibit insulin action (McDonald and Roberts: 1990). 
A history of gestational diabetes is a risk factor for developing 
NIDDM(American Diabetes Association: 1992), as is obesity(Heath et al.:1991, 
Helmrich et al: 1991). In turn, obesity is also considered a risk factor for 
developing gestational diabetes(Oats and Beischer:1986). 
Hence, it is recommended that overweight or obese women with gestational 
diabetes achieve a more acceptable weight following pregnancy, in order to 
reduce the risk of developing NIDDM. It is also recommended that women with 
acceptable weight who develop gestational diabetes do not become overweight 
following childbirth(Brown:1990). 
Whether in fact women diagnosed with gestational diabetes achieve or 
maintain an acceptable weight after pregnancy has not been extensively 
researched. 
The dietary regimen recommended by the Dietitian's Association of 
Australia for women with gestational diabetes(Brown:1990), is similar to those 
recommended for the management of obesity(Miller:1990), NIDDM(McDonald 
and Roberts: 1990) and the dietary guidelines to improve the health of the 
general population(Commonwealth Department of Community Services and 
Health: 1987). An appropriate diet, after pregnancy, for women who have had 
gestational diabetes would be to follow the guidelines recommended during 
pregnancy. 
Recommendations from the Third International Workshop-Conference on 
Gestational Diabetes Mellitus support the need to determine whether weight 
reduction before conception and/or after pregnancy can minimise the risk of 
impaired glucose tolerance in subsequent pregnancies and under non-pregnant 
conditions(Metzger et al.:1991). Beischer et al. (1991) also state that it is 
important to perform long-term follow-up studies of women with gestational 
diabetes to provide data that will be useful in determining whether dietary 
management can affect the epidemiology of the progression from gestational 
diabetes to NIDDM. 
This study, "Gestational Diabetes: Weight Control and Dietary Intake After 
Pregnancy", is a follow-up study which describes the weight control and usual 
dietary intake following pregnancy of women previously diagnosed with 
gestational diabetes. The study is of benefit as an initial investigation into the 
problem and the results may form a basis to continue investigation into the 
effect of weight control on the incidence of subsequent NIDDM and the role of 
dietary management in the prevention of NIDDM. The results can also be used 
to assess the need for follow-up dietary counselling for women with gestational 
diabetes following pregnancy. 
The study aims to answer the following questions: 
1) Do women diagnosed with gestational diabetes mellitus two to five 
and a half years previously, who attended the Diabetes Education & 
Information Unit in Wollongong, achieve or maintain an acceptable 
weight after pregnancy? 
i) Does the majority of the sample (> 50 percent) fall into the acceptable 
weight range after pregnancy? 
ii) Is there a significant difference between the mean pre-pregnancy body 
mass index (BMI) and the mean current BMI of the sample? 
HQI There is no significant difference between the mean pre-pregnancy BMI 
and the mean current BMI of the sample 
2) Do women diagnosed with gestational diabetes mellitus two to five 
and a half years previously, who attended the Diabetes Education & 
Information Unit in Wollongong, continue to follow the diet regimen 
recommended during pregnancy? 
i) What percentage of the sample adhere to each of the recommended 
intakes for the percent of energy from protein, fat and carbohydrate? 
ii) How many of the women in the sample continue to meet all the 
recommended intakes for the percent of energy from protein, fat and 
carbohydrate? 
iii) What is the mean intake of the percent of energy from protein, fat and 
carbohydrate for women across the current weight ranges? 
2. LITERATURE REVIEW 
2.1 Incidence of Gestational Diabetes 
The major risk factors for non-insulin-dependent diabetes mellitus(NIDDM) 
include: 
1) a family history of diabetes (parents or siblings) 
2) obesity 
3) race 
4) age (> 40 years) 
5) previous diagnosis with impaired glucose tolerance 
6) hj^ertension or h5^erlipidaemia 
7) history of gestational diabetes mellitus 
(Sartor et al.:1980, Bennett et al.:1984, Oats and Beischer:1986, National 
Institutes of Health: 1987, 0'Sullivan:1988. Colditz et al.:1990, Cousins et 
al.:1991, Heath et al.:1991, Helmrich et aL:1991, Metzger et al.:1991, 
Stem: 1991, American Diabetes Association: 1992). 
Studies on the incidence of gestational diabetes in Australia have reported 
that gestational diabetes occurs in 5.5 percent(Beischer et al.:1991) and 7.2 
percent(El-Shafei et al:1989) of pregnancies. 
In a review of 12 worldwide studies on the incidence of further diabetes 
developing in patients previously diagnosed with gestational diabetes, the 
reported incidence ranged from 6 to 62 percent of patients(O'Sullivan: 1991). 
An Australian study on the long-term follow-up of women with gestational 
diabetes found that in one to twelve years following diagnosis, 11 percent had 
developed diabetes (Grant et al.:1986). 
The incidence of NIDDM following gestational diabetes has been shown to 
be affected by body weight, that is, the incidence of diabetes being significantly 
higher in overweight subjects(0'Sullivan:1982). Grant et al. (1986) also found 
that women who had developed NIDDM following gestational diabetes were 
significantly heavier than those with normal glucose tolerance. 
2.2 Weight Control and Gestational Diabetes 
Body mass index (BMI) is a method for measuring body fatness by 
comparing height and weight measurements. BMI is calculated using the 
equation: 
' BMI = weight (kg) / height (m)2 
The definitions of body fatness recommended by the Dietitian's Association 
of Australia, based on BMI, are as follows: 
Definition BMI (kg/m2) 
Acceptable weight 20-25 
Overweight 25-30 
Obese 30-40 
Morbidly obese 40+ 
(Miller: 1990). 
Studies which have compared data from pregnant women with gestational 
diabetes and pregnant women without gestational diabetes have found that the 
mean pre-pregnancy BMI of those with gestational diabetes to be significantly 
greater than in the control groups. The mean (± standard deviation) BMI for 
women with gestational diabetes in the two studies being 28.7 ± 0.5 
kg/m2(Bell et al.:1990) and 27.6 ± 0.8 kg/m^(Jacobson and Cousins: 1989). 
A study comparing pregnant women with insulin dependent diabetes, non-
insulin-dependent diabetes and gestational diabetes found that the women 
with gestational diabetes had a mean pre-pregnancy BMI of 27.6 ±0.5 
kg/m2(GDF Study Group: 1991). 
These studies show that women with gestational diabetes tend to fall into 
the overweight range before pregnancy. Other studies indicate that pre-
pregnancy obesity is also more common among women with gestational 
diabetes(Schulman:1980, Nordlander: 1989, Brown: 1990). 
Colditz et al. (1990) studied the relation of BMI with the risk of developing 
NIDDM in women. They found that the risk of diabetes increased with higher 
weight. Women weighing more than 70kg experienced an approximately 24-
fold risk compared with those weighing less than 55kg. Women who had 
gained 10 to 20kg over a period of four years experienced twice the risk of 
diabetes compared with women whose weight change was less than one 
kilogram. 
As women with gestational diabetes tend to be either in the overweight or 
obese range prior to pregnancy, have an increased risk of developing NIDDM 
and the development of NIDDM is influenced by body weight, weight control is 
encouraged following pregnancy (Williams: 1986, Brown: 1990). 
2.3 Diet and Gestational Diabetes 
The dietary regimen recommended by the Dietitian's Association of 
Australia for women with gestational diabetes provides: 
more than 50 percent of energy(kJ) from complex carbohydrate 
12-20 percent of energy(kJ) from protein, and 
less than 35 percent energy(kJ) from fat(Brown:1990). 
This regimen is similar to those recommended for the management of 
obesity (Miller: 1990), NIDDM (McDonald and Roberts: 1990) and the dietary 
guidelines to improve the health of the general population in 
Australia(Commonwealth Department of Community Services and 
Health: 1987). Hence, an appropriate diet after pregnancy, for women who have 
had gestational diabetes would be to follow the guidelines (with respect to 
percent of energy from protein, fat and carbohydrate) recommended during 
pregnancy. As part of a study on women previously diagnosed with gestational 
diabetes, it is important to obtain data on dietary intake following the 
gestational period in order to evaluate adherence to these dietary guidelines. 
2.4 Materials and Methods 
2.4.1 Dietary Intake Methodology 
There are several methods available to obtain details of dietary intake. 
These can include direct observation, weighed food records, dietary history, 
food diaries, twenty-four hour diet recalls and food frequency 
questionnaires(Barrett-Connor:1991). 
The choice of dietary intake methodology depends on the objectives of the 
study, the degree of accuracy and type of data required, the skills of the 
researcher, and the size, abilities and cooperation of the study 
population(Willett: 1990). 
There are several positive and negative aspects to each of the dietary intake 
methods listed above. The most appropriate method of obtaining dietary intake 
data for epidemiological studies is the use of a food frequency questionnaire 
(FFQ)(Willett:1990, Barrett-Connor: 1991). A FFQ can assess usual intake over 
a long period of time and is also of advantage due to high response rates, 
comparatively low burden to respondents and because it can be self-
administered (Horwath: 1990). 
However, lists of foods on FFQs need to be appropriate for the study 
population. This involves designing a new questionnaire or adapting one for a 
new study. Foods should be selected for inclusion on the basis of open-ended 
dietary intake methods (eg: food diaries) which identify the foods making 
significant contributions to the diet of the study subjects (Horwath: 1990). Such 
data does not exist for the population in this study. 
A food diaiy involves a detailed description of the types and amounts of 
foods and beverages consumed, meal by meal, over a prescribed period, 
usually three to seven days(Willett: 1990). The recording of food intake using a 
food diary for three days has been used successfully in studies conducted by 
McCann et al. (1982), Green et al. (1989) and Masse (1991). Food diaries are a 
practical method of obtaining dietary intake from small numbers of 
participants and provide information in order to calculate nutrient 
data(Willett:1990). Due to the limited number of participants available and the 
need to generate data for nutrient analysis, a food diary was considered 
appropriate for this study. To be representative of intake, it is recommended 
that food diaries should be kept for weekdays and weekend days(Willett: 1990). 
Hence, participants were asked to include two weekdays and one weekend day 
in the diary. 
Even though a food diary has several aspects which makes it appropriate 
for the methodology of this study, it is important to consider the limitations of 
this dietary intake method. One of the major limitations to using food diaries 
is that the record does not necessarily represent usual intake due to day to day 
variability (Willett: 1990, Barrett-Connor: 1991). Secondly, food diaries require 
literate, motivated and cooperative participants who are willing to be burdened 
by the measuring and recording required to keep the diaiy(Willett: 1990), and 
thirdly, there is possible change in food intake due to self-observation, 
omission of eating to avoid measuring/recording and not wanting to record the 
consumption of certain foods (Willett: 1990). 
2.4.2 Analysis of Nutrient Intake 
Before the widespread availability of computers and computer software 
packages, nutrient data had to be calculated using food composition 
tables(Byrd-Bredbenner:1988). Computer nutrient analysis software packages 
are now available which can perform nutrient calculations which allow nutrient 
intakes to be compared to therapeutic standards, and the analysis of dietary 
intakes of population subgroups analysed in order to identify eating 
trends(Byrd-Bredbenner:1988). Computers have been used successfully to 
analyse nutrient intakes in a number of studies(Posner et al.:1987. Green et 
al.:1989, Anderson et al.:1990, Newman et al.:1991). 
Diet/1 is a computer software package which performs nutrient 
calculations. It is appropriate to analyse dietary intake data collected from 
food diaries. The foods in the Diet/1 database are from an Australian nutrient 
database and are listed in several forms, in various serving sizes, by different 
cooking methods and in some cases, by brand name(Xyris Software: 1991). 
Diet/1 was chosen to analyse the intakes from the 3-day food diaries in this 
study, as information recorded by the participants in the diaries was in a form 
that could be transferred easily onto the computer for analysis. 
2.4.3 Weight Measurement 
To determine whether women with gestational diabetes achieve or maintain 
an acceptable weight after pregnancy, an accurate pre-pregnancy body weight 
was required. A study by Stevens-Simon et al. (1992) found that self-reported 
pre-pregnancy weight is a valid estimate of body weight before pregnancy and 
suggest that self-reports can be used to study weight changes in populations. 
The women involved in this study were asked to provide a self-reported 
estimate of their pre-pregnancy weight. 
2.4.4 Sample Selection 
In a similar study conducted by McCann et al. (1982), 30 newly diagnosed 
patients with diabetes were asked to complete a 3-day food diaiy in order to 
analyse dietary intake. At least 30 women (approximately a 50 percent 
response rate) were considered necessary for this study. 
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Criteria for sample selection was determined by whether the women were 
currently pregnant, breastfeeding or had developed NIDDM. Women were not 
eligible to participate in this study if they were pregnant or breastfeeding, due 
to the different dietary requirements of pregnant and lactating women, and a 
possible alteration in "usual" dietary intake(Worthington-Roberts and 
Williams: 1989). The women were also not eligible if they had already 
developed NIDDM, as they may have been receiving treatment, which includes 
diet(McDonald and Roberts: 1990). 
A retrospective period of two to five and a half years ago was selected for 
this study. Ali and Alexis (1990) used a similar period in their follow-up study 
to determine the frequency of diabetes in non-pregnant women who had 
gestational diabetes three and a half to six and a half years earlier. 
Reasons for the selection of the time period in this study include: 
1) Computer records have been kept since 1987 at the Diabetes Education & 
Information Unit in Wollongong(Griffiths:1992 - personal communication). 
This is five and a half years ago when calculated from the commencement of 
the study (1st July, 1992). 
2) Even though most women who have had gestational diabetes have a normal 
glucose tolerance after delivery (Williams: 1986), at least 10 percent will have 
developed diabetes five years later, with numbers increasing over 
time(Martin: 1991). The time period was chosen to maximise the number of 
participants, without having to exclude women due to the development of 
NIDDM. 
3) Studies on breastfeeding in Australia show that 10 to 12 percent of mothers 
still continue to breastfeed at 12 months of age(Palmer:1985, Hitchcock and 
Coy: 1988). Hence, the minimum of two years allows for the cessation of 
breastfeeding and time for the mother to resume her "usual" intake. 
2.5 Rationale for tiie study 
Many of the retrospective studies on women with gestational diabetes have 
focused on the incidence of NIDDM(Grant et al.: 1986, Ali and Alexis: 1990, 
0'Sullivan:1991), and also around the relationship between body weight and 
the incidence of diabetes following gestational diabetes(O'Sullivan: 1982). Little 
work appears to have been done in the area of describing weight control and 
dietaiy intake after pregnancy of women who have not developed subsequent 
diabetes. Investigation of this is an important step in determining the role of 
weight control and the effect of dietaiy management in the progression from 
gestational diabetes to NIDDM. 
As a history of gestational diabetes is a risk factor for developing NIDDM, 
women who have had gestational diabetes provide an opportunity to practice 
prevention. It is important to provide adequate education regarding the 
increased risk of developing diabetes in later life. Periodic reinforcement of the 
importance of diet and weight control is also considered 
important(0'Sullivan: 1988). 
The results of this study on the dietary behaviour of women previously 
diagnosed with gestational diabetes can be used to evaluate the need for long-
term counselling and support following the gestational period. 
3. METHODOLOGY 
3.1 Ethics Approval 
The study protocol was approved by the Human Experimentation Ethics 
Committee at the University of Wollongong (Appendix Al). 
Permission was received from the Director of the Diabetes Education & 
Information Unit for the release of client records (Appendix A2). 
3.2 Study Population 
The study population consisted of women diagnosed with gestational 
diabetes two to five and a half years ago, who attended the Diabetes Education 
& Information Unit in Wollongong and were living in the Illawarra area. 
Computer records have been kept since 1987 at the Diabetes Education & 
Information Unit. There were records for a total of 62 women diagnosed with 
gestational diabetes between the 1st January, 1987 and the 30th June, 1990 
who lived in the Illawarra area. Of the 62 women, 25 could not be contacted 
and 10 declined to participate in the study. Selection criteria eliminated five 
women from participating due to pregnancy (n = 2), breastfeeding (n = 2) and 
the development of non-insulin-dependent diabetes mellitus (NIDDM) (n = 1). 
After sample selection 22 of the 62 women participated in the study. 
3.3 Sample Selection 
The study sample was selected according to the following criteria: 
a) women who were diagnosed with gestational diabetes in the past two to five 
and a half years (as of the 1st July, 1992) 
b) women who attended the Diabetes Education & Information Unit in 
Wollongong and lived in the Illawarra area 
c) women who were not pregnant or breastfeeding 
d) women who had not developed NIDDM. 
Computer records held at the Diabetes Education & Information Unit were 
obtained to select the study sample. The computer print outs provided name, 
address, telephone number and date of diagnosis. 
3.4 Data Collection 
The women, who were diagnosed between the 1st January, 1987 and the 
30th June, 1990 and whose address was in the Illawarra, were contacted by 
telephone and asked to participate in the study. 
Women who were pregnant, breastfeeding or had developed NIDDM were 
excluded from the study during the initial telephone contact. A copy of the 
details provided in the telephone contact and the sample selection form are in 
Appendices A3 and A4, respectively. All women who participated in the study 
were allocated an identification number at this point during sample selection to 
maintain confidentiality. 
An interview appointment was then arranged with the participant, in her 
own home (alternate locations were negotiated when required), to explain the 
food diaiy and collect data. 
At the interview, before any data was collected, each participant was 
provided with a letter explaining the study (Appendix A5) and was asked to 
sign a consent form (Appendix A6). 
The participants were then asked to complete a 3-day food diary. Each 
participant was trained in estimating food quantity (using standard household 
measures, weights or standard packaging) and record intakes on the data 
collection sheets provided (Appendix A7). The participants were instructed to 
keep the diary for two weekdays and one weekend day during the same week. 
Current age and an estimate of pre-pregnancy weight (for the pregnancy 
when they attended the Diabetes Education & Information Unit two to five and 
a half years ago) was obtained from each participant. 
The participant's current weight (to the nearest kilogram with indoor 
clothing and no shoes) and height (to the nearest centimetre) was recorded 
using the same set of scales and measures for each participant. The 
measurement of current height and weight was based on the methods used by 
Masse (1991). The equipment used for measurements included a set of 
"Soehnle" analog scales and a "Stanley 3-metre powerlock" tape measure. 
Each participant was also asked five questions with respect to care during 
pregnancy, follow-up since the postnatal period and any family history of 
diabetes. All results and answers were recorded by the researcher on the 
questionnaire form (Appendix A8). 
The food diaries were collected during the week following completion. 
3.5 Data Analysis 
Nutrient analysis of the 3-day food diaries was performed with Diet/1 
Nutrient Calculation Software (Version 3). The Diet/1 software was available at 
the University of Wollongong. 
For the 3 days of the diary, mean nutrient intakes were calculated for 
kilojoules (kJ), protein (g), fat (g) and carbohydrate (g). The energy ratios (ie: 
percent of energy from protein, fat and carbohydrate) were also calculated. 
Statistical analysis of the data was performed using STATVIEW. Descriptive 
data (mean ± standard deviation) was calculated for age, weight, body mass 
index (BMI) and nutrient intakes. T-tests were used to determine whether 
there was a change in the mean body mass index (BMI) before and after 
pregnancy. Statistical significance was set at P < 0.05. 
The methods used for data analysis and data presentation have been based 
on studies by Posner et al. (1987), Green et al. (1989), Anderson et al. (1990) 
and Newman et al. (1991). The results of the computer analysis of nutrient 
intake in these studies were presented in tables showing the mean, standard 
deviation and range of intake for the specific nutrients. 
4. RESULTS 
4.1 Description of the Sample 
A summaiy of the raw data collected in this study has been included in 
Appendix A9. 
Twenty-two out of 62 women were involved in the study. This was a 35 
percent response rate. 
The mean current age of the women was 31 years and as they were 
pregnant two to five and a half years ago, the ages of the women during 
pregnancy would have been approximately 25 to 29 years of age. 
The mean height of the sample was 157cm and the mean pre-pregnancy 
and current weights were 62kg and 68kg, respectively. 
The mean pre-pregnancy body mass index (BMI) of the sample was 25.6 
kg/m^ and the mean current BMI was 27.3 kg/nfi. 
The results for both weight and BMI show that the women, as a group, are 
heavier following pregnancy. 
The data on anthropometric measures for the sample is summarised in 
Table 4.1. 
TABLE 4.1: Anthropometric data and age of the sample 
Variables mean ± SD range 
(n=22) 
current age (years) 31 ±3 27 -36 
height (cm) 157 ±7 145 - 170 
estimated pre-pregnancy weight (kg) 62± 15 46 -98 
estimated pre-pregnancy BMI (kg/m^) 25.6 ± 6.3 17.6 -37.8 
current weight (kg) 68± 19 41 - 109 
current BMI (kg/m^) 27.3 ± 7.6 19.0 -42.7 
4.2 Weight Control 
The percent of the sample whose pre-pregnancy and current BMI falls into 
each of the definitions for BMI is presented in Table 4.2. 
TABLE 4.2: Number and percent of sample whose estimated pre-pregnancy BMI and 
current BMI fall into the definitions of underwei^t, acceptable weight, 
overweight, obese and morbidly obese 
Definition BMI Pre-Pregnancy Current 
% of Sample (n) % of Sample (n) 
underweight <20 9(2) 9(2) 
acceptable weight 20-25 50(11) 55 (12) 
overweight 25-30 14(3) 0(0) 
obese 30-40 27 (6) 27 (6) 
morbidly obese >40 0(0) 9(2) 
The majority of the sample fell into the acceptable weight range both for 
current BMI and BMI prior to pregnancy. Fifty percent of the sample had a 
pre-pregnancy BMI in the acceptable range and this increased to 55 percent of 
the sample currently in the acceptable range. 
As being overweight or obese is a risk factor for developing diabetes, the 
percent of the sample in the definitions for BMI can be combined to form 
categories of acceptable and unacceptable BMI's. Acceptable BMI includes the 
definitions of underweight and acceptable weight, while an unacceptable BMI 
includes the definitions of overweight, obese and morbidly obese. From these 
new categories, 59 percent of the sample had an acceptable BMI prior to 
pregnancy and 64 percent were in this acceptable category after pregnancy. 
Even though there is an increase in the percentage of women who have an 
acceptable BMI following pregnancy, it is clinically significant that two of the 
women in the sample are currently morbidly obese. The pre-pregnancy weights 
of these two women were 95kg and 98kg with the weights of both women 
falling into the obese range before pregnancy. The current weights of these two 
women are 108kg and 109kg, respectively. 
When examining the mean pre-pregnancy BMI (25.6 kg/m^) and the mean 
current BMI (27.3 kg/m^) of the sample, a two-tailed t-test showed that there 
was a significant difference between the pre-pregnancy and current BMI of the 
sample (df = 21, t = -2.435, P = 0.02). The women, as a group, are significantiy 
heavier following pregnancy. Of the 22 women in the sample, 16 had gained 
weight following pregnancy. The mean weight gain being 7.6kg (range 1kg to 
26kg). Of these 16 women who gained weight, two gained greater than 20kg 
(21kg and 26kg) after pregnancy. Both of these women fell into the acceptable 
weight range prior to pregnancy but now currently fall into the obese range. 
Weight loss following pregnancy occurred in five of the 22 women. The 
mean weight loss for this group being 4.4kg (range 2kg to 7kg). Two of these 
five women were obese before pregnancy, but even though weight loss has 
occurred since pregnancy, they both currently remain in the obese range. The 
other three women currently fall into the acceptable weight range. Two of these 
three women were overweight prior to pregnancy. 
Only one of the 22 women in the study retained her pre-pregnancy weight 
following pregnancy. Her BMI before and after pregnancy was 23.5 kg/m^ 
which is in the acceptable weight range. 
Even though individual weight control practices after pregnancy range from 
a weight loss of 7kg to a weight gain of 26kg, results suggest that the majority 
(64 percent) of the women achieved or maintained an acceptable BMI following 
pregnancy. However, as a group the women tend to be heavier following 
pregnancy. This is shown by the increased BMI of the sample and the 
increased number of women currently in the morbidly obese range. The 
change in the distribution of women within the ranges for BMI has created a 
bimodal distribution within the current BMI of the study sample. The women 
have moved towards the extremes of the ranges for BMI. This is illustrated in 
Figure 4.1. 
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FIGURE 4.1: Percent of sample whose current BMI falls into the definitions of 
underweight, acceptable weight, overweight, obese and morbidly obese. 
4.3 Nutrient Intake 
The mean nutrient intake for the three days of the diaiy was calculated for 
each participant using the Diet/1 computer software package. As not all foods 
recorded in the diaries were available on the Diet/1 database, substitutions 
were made using appropriate alternative foods when entering data. A list of 
foods for which substitutions were made appears in Appendix AlO. 
The mean, standard deviation and ranges for the intake of energy (kJ), 
protein (g), fat (g), and carbohydrate (g), and the energy ratios (percent of 
energy from protein, fat and carbohydrate) were calculated. These results are 
summarised in Table 4.3. 
TABLE 4.3: Daily intake of energy, protein, fat and carbohydrate 
Nutrient mean ± SD range 
energy (kJ) 7403 ± 2054 4064- 11723 
protein (g) 82 ±24 38 - 128 
fat(g) 77 ±28 24 - 128 
carbohydrate (g) 186 ± 49 106- 305 
protein (% energy) 1 9 ± 3 16- 29 
fat (% energy) 39 ± 7 18- 50 
carbohydrate (% energy) 42 ± 7 33- 66 
The mean intake of the sample, with respect to the percent of energy from 
protein, fat and carbohydrate, was 19, 39 and 42 percent, respectively. 
The percent of the sample who adhere to each of the recommended dietary 
intakes for protein, fat and carbohydrate is presented in Table 4.4. 
TABLE 4.4: Number and percent of sample who adhere to the dietary 
recommendations for percent of energy from protein, fat and carbohydrate 
Nutrient Recommendation % Adherers (n) % Non-Adherers (n) 
protein 12-20% kJ 86 (19) 14 (3) 
fat <35% kJ 18(4) 82 (18) 
carbohydrate >50% kJ 5(1) 95 (21) 
Eighty-six percent adhered to the recommended intake for protein, while 82 
percent did not adhere to the recommendation for fat intake and 95 percent did 
not adhere to the recommended carbohydrate intake. 
It is interesting to note that only one of the women met all the 
recommendations for the percent of energy from protein, fat and carbohydrate. 
When the mean nutrient intakes (percent of energy from protein, fat and 
carbohydrate) of the women in the sample were examined according to BMI, it 
was found that the women in the morbidly obese range had the highest fat 
intake (47 percent of energy) and the lowest carbohydrate intake (37 percent of 
energy). In comparison, women in the underweight range had the lowest fat 
intake (27 percent of energy) and the highest carbohydrate intake (56 percent 
of energy). Protein intake was similar across all weight ranges. These results 
are summarised in Table 4.5. 
TABLE 4.5: Mean intake (percent of energy) of protein, fat and carbohydrate across 
the current weight ranges 
Nutrient Underweight Acceptable weight Obese Morbidly Obese 
(% energy) (n = 2) (n = 12) (n = 6) (n = 2) 
Protein 19 19 20 18 
Fat 27 40 39 47 
Carbohydrate 56 40 42 37 
4.4 Care received during tlie pre- and postnatal periods 
The responses to the questions on care received during the pre- and 
postnatal periods are presented in Table 4.6. 
TABLE 4.6: Care received during the pre- and postnatal periods 
Variable % Yes (n) % No (n) 
Seen by dietitian during pregnancy 100 (22) 0(0) 
Seen by dietitian after postnatal check 23 (5) 77 (17) 
Follow diet prescribed during pregnancy 14(3) 86(19) 
BGL checked since first postnatal check 82(18) 18(4) 
Family history of diabetes 45 (10) 55 (12) 
BGL = blood glucose level 
All of the women in the sample were seen by a dietitian during pregnancy, 
however, only 23 percent had follow-up counselling with a dietitian after 
pregnancy. 
The majority (86 percent) stated tiiat they do not continue to follow the diet 
prescribed during pregnancy. 
Since the first six week postnatal checkup. 82 percent of the women said 
that they have had their blood glucose levels tested. 
4.5 Family History 
In response to the question on family history of diabetes (Table 4.6), 45 
percent (n = 10) stated that there was a history of diabetes (parent or sibling) in 
their family. 
When examining the current weights of the women who have a family 
history of diabetes, two are currently underweight, five have an acceptable 
weight, two are overweight and one is in the obese weight range. 
5. DISCUSSION 
5.1 Response Rate 
The low response rate of 35 percent (22 out of 62 women) was disappointing 
but was not unexpected due to the two to five and a half year follow-up period. 
Many of the women (n = 25) had moved and were no longer at the telephone 
contact number recorded at the Diabetes Education & Information Unit. 
Through the process of sample selection, the number of participants was 
reduced further as some of the women declined to participate in the study (n = 
10) while others were not eligible to participate as they were pregnant (n = 2), 
breastfeeding (n = 2) or had developed non-insulin-dependent diabetes mellitus 
(NIDDM) (n = 1). 
Ali and Alexis (1990) had a similar response rate (38 percent) in their 
follow-up study three and a half to six and a half years later on women with 
gestational diabetes. 
The follow-up time period of two to five and a half years for this study was 
necessaiy in order to investígate eatíng habits established after pregnancy and 
to maximise the number of partícipants without having to exclude women due 
to the development of NIDDM. Although the chosen tíme period has affected 
the response rate, as women were no longer at the recorded telephone number, 
no changes are recommended to the period of study following pregnancy. 
Hence, due to the low response rate and small sample size, the results from 
this study are of greater value in identífying the clinical significance for 
individuals rather than describing the epidemiology of the group. 
5.2 Weight Control 
Previous studies have found that the mean pre-pregnancy body mass index 
(BMI) of women with gestational diabetes to be within the overweight range. 
The mean (± standard deviation) pre-pregnancy BMI's in these studies being 
27.6 ± 0.8 kg/m2(Jacobson and Cousins: 1989), 28.7 ± 0.5 kg/m2(Bell et 
al.: 1990) and 27.6 ± 0.5 kg/m2(GDF Study Group: 1991). The mean pre-
pregnancy BMI for the sample in this study was 25.6 ± 6.3 kg/m^, which is 
less than in the other studies and only just falls into the overweight range (BMI 
= 25-30). However, in the above-mentioned studies, the sample sizes (n = 97, 
336 and 173, respectively) from which results were obtained were much greater 
than in this study. 
The results of this study found that the majority of women (59 percent) had 
an acceptable weight (BMI < 25) prior to pregnancy. These results are 
inconsistent with other literature which state that women with gestational 
diabetes tend to be overweight(Jacobson and Cousins: 1989, Bell et al.:1990, 
GDF Study Group: 1991) and that pre-pregnancy obesity is more common 
among women with gestational diabetes(Schulman:1980, Nordlander: 1989, 
Brown: 1990). The small sample size in this study may be a factor influencing 
these results. A larger sample of women would need to be studied in order to 
make direct comparisons with these other studies. 
However, noting the mean current BMI of the sample (27.3 ± 7.6 kg/m^), 
results indicate that the women, as a group, are significantly heavier following 
pregnancy (P = 0.02) and even though the majority had an acceptable BMI 
following pregnancy (64 percent), two of the women currentiy have BMI's which 
fall into the morbidly obese range. Of the 22 women in the sample, 16 had 
gained weight since pregnancy, up to as much as 26kg. This weight gain can 
put these women at an increased risk of developing diabetes. It has been 
found that a weight gain of 10 to 20kg over a four year period can double the 
risk of developing diabetes(Colditz et aL:1990). It has also been found that 
women weighing more than 70kg experience a 24-fold risk of developing 
diabetes compared to those weighing less than 55kg(Colditz et al.: 1990). In 
this study, eight women had a current weight greater than 70kg and the two 
women in the morbidly obese range weighed in excess of 100kg. Two women in 
the sample, who fell into the acceptable weight range prior to pregnancy, 
currently fall into the obese range and weigh 83kg and 97kg. All of these 
women are at a considerably increased risk of developing diabetes 
The shift in the BMI distribution of the sample and the number of women 
who have gained weight following pregnancy, (particularly the two women in 
the morbidly obese range and the two women who went from the acceptable 
weight range to the obese range), are of concern as women currently in the 
obese and morbidly obese ranges may be at an increased risk of developing 
NIDDM. BMI is positively associated with the development of NIDDM(Colditz et 
al.:1990, Helmrich et al.:1991) and the incidence of NIDDM in women who 
have had gestational diabetes is significantly higher in overweight 
subjects(0'Sullivan:1982). Obese individuals who have had gestational 
diabetes are at the greatest risk of developing diabetes later in Hfe, while those 
in the desirable weight range have the lowest incidence of diabetes 
(0'Sullivan:1988). 
5.3 Nutrient Intake 
The analysis of nutrient intake found that only one of the women continued 
to follow all the dietary guidelines recommended during pregnancy. The mean 
intakes for the women in the sample indicated that their diets were, overall, 
high in fat and low in carbohydrate. Women currently in the morbidly obese 
range had the highest mean fat intake and the lowest mean carbohydrate 
intake across all the women. This was the reverse for women in the 
underweight range. 
Even though the role diet plays in the aetiology of diabetes is not 
conclusive(Bennett et al.: 1984), it would be hoped that women who have had 
gestational diabetes continue to consume a diet which meets the 
recommendations for general health and weight control following pregnancy, 
particularly those in the overweight, obese and morbidly obese ranges. 
The reasons for current eating patterns were not investigated in this study, 
however, it would be important to identify factors influencing dietary behaviour 
in order to target nutrition education appropriately. Women are possibly not 
aware that the dietary guidelines for gestational diabetes are similar to those 
recommended for general health. With the return of normal blood glucose 
levels soon after delivery(Williams:1986), the reality of an increased risk of 
developing NIDDM and the role of diet as a preventative health care measure is 
not a priority for these women. 
5.4 Care received during the pre- and postnatal periods 
Carbohydrate tolerance is usually evaluated six weeks postpartum and it is 
recommended that blood glucose levels (BGL) be assessed 
regularly (Brown: 1990). Eighty-two percent of the study sample have had their 
BGL's tested since the six week postnatal checkup. The regular monitoring of 
BGL's appears to be important to the majority of women for the prevention (or 
early detection) of NIDDM. In contrast, only 23 percent of the women have 
received counselling with a dietitian since pregnancy to reinforce appropriate 
dietary practices. 
These results have highlighted the emphasis that is put on the monitoring 
of BGL's compared to diet as part of long-term preventative health care. 
5.5 Family History of Diabetes 
A family history of diabetes is one of the major risk factors for the 
development of NIDDM(Cousins et al.:1991, Metzger et al.:1991, American 
Diabetes Association: 1992), as is a history of gestational diabetes(National 
Institutes of Health: 1987, Helmrich et al.:1991, American Diabetes 
Association: 1992). Nearly half (45 percent) of the women in this study had a 
family history (parent or sibling) of diabetes. Bell et al. (1990) found that a 
similar proportion (43.3 percent) of women with gestational diabetes had a 
history of diabetes in their family. 
When examining the current weights of the women with a family history of 
diabetes, seven of the 10 women were currently in the underweight or 
acceptable weight ranges. Two of the 10 women were overweight and one was 
in the obese weight range. The woman who was obese is of concern due to her 
multiple risk factors for developing NIDDM (ie: history of gestational diabetes, 
obesity and a family history of diabetes). 
5.6 Recommendations 
5.6.1 Nutrition Education Services 
The results of this study have highlighted the need for all women previously 
diagnosed with gestational diabetes to continue follow-up dietary counselling 
as part of long-term health care. This is because the women, overall, were 
heavier following pregnancy and a number of the women fell into the obese 
(n = 6) or morbidly obese (n = 2) weight ranges, putting them at an increased 
risk of developing NIDDM. This increased risk of developing NIDDM needs to 
be pointed out to these women, and the role of weight control (weight loss or 
weight maintenance) in the prevention of diabetes emphasised. Weight loss 
needs to be encouraged and support provided in order for overweight women to 
achieve a more acceptable weight following pregnancy. 
As the majority of women did not continue to follow the diet regimen 
recommended during pregnancy, it is recommended that the healthy eating 
guidelines provided during pregnancy are reinforced again after pregnancy. 
It is recommended that: 
1. All women who have been diagnosed with gestational diabetes receive dietary 
counselling following pregnancy. As blood glucose levels are usually 
reviewed six weeks postpartum, follow-up with a dietitian would also be 
appropriate at this time. It may be necessary to review the health service 
infrastructure to identify how this additional service may be provided. 
2. The increased risk of developing NIDDM, the importance of achieving or 
maintaining an acceptable weight and the healthy eating guidelines all need 
to be emphasised through dietary counselling and nutrition education 
following pregnancy. 
3. Provision should be made to provide support for women who need to lose 
weight following pregnancy, whether this is continued at the Diabetes 
Education and Information Unit, or referred onto another dietitian or 
appropriate weight reduction group. 
4. Women with more than one risk factor for NIDDM (ie: history of gestational 
diabetes plus obesity and/or a family history of diabetes) should be a 
priority for continued follow-up counselling. 
Women who have had gestational diabetes provide an ideal opportunity to 
practice prevention in order to reduce the risk factors for developing NIDDM. 
Periodic reinforcement of diet and weight control is important. 
5.6.2 Future Considerations 
The results of this study found that 16 of the 22 women had gained weight 
since pregnancy, eight women weighed greater than 70kg, two women who had 
acceptable weights prior to pregnancy are now obese, six women currently have 
weights in the obese range and two women are morbidly obese. These are 
clinically significant results particularly when it is recommended that 
acceptable weight women who develop gestational diabetes do not become 
overweight following childbirth and that overweight or obese women with 
gestational diabetes achieve a more acceptable weight following 
pregnancy (Brown: 1990). 
It has been recommended that all women with gestational diabetes in future 
receive follow-up dietary counselling with a dietitian six weeks postpartum and 
that continued support be provided for women who need to lose weight. This 
study has highlighted eight individuals (ie: the six women in the obese weight 
range and the two women in the morbidly obese weight range) whose current 
weight range may put them at a high risk of developing NIDDM. Clinically it is 
unethical to ignore these women at high risk, however, to single out individual 
women breaches confidentiality. Hence, it is recommended that all women 
diagnosed with gestational diabetes two to five and a half years ago, who 
attended the Diabetes Education & Information Unit in Wollongong, are 
contacted and asked to attend a review appointment at which the women at 
high risk may be identified and appropriate education provided. 
The follow-up dietary counselling that is recommended in future will ensure 
that individual women previously diagnosed with gestational diabetes minimise 
their risk of developing NIDDM. 
6. CONCLUSIONS 
From the investigations carried out in this study the following can be 
concluded: 
1) The sample of women diagnosed with gestational diabetes mellitus two to 
five and a half years previously, who attended the Diabetes Education & 
Information Unit in Wollongong, as a group achieved or maintained an 
acceptable weight after pregnancy. However, due to the small sample size, 
epidemiologically this result is not strong. The strength of the study is 
within the clinical significance of individual results. 
1) The majority (59 percent) of the women had an acceptable weight prior to 
pregnancy and the majority (64 percent) maintained an acceptable weight 
following pregnancy. However, it is clinically significant that eight of the 22 
women currentiy have an unacceptable weight. 
ii) The women as a group are significantly heavier (P = 0.02) following 
pregnancy and there is an increased percent (9 percent) currentiy in the 
morbidly obese range. Sixteen of the 22 women in the sample had gained 
weight since pregnancy with the mean weight gain ranging from 1kg to 26kg. 
2) The sample of women diagnosed with gestational diabetes mellitus two to 
five and a half years previously, do not continue to consume the diet 
regimen recommended during pregnancy. 
i) Eighty-six percent of the women adhered to the recommended intake for 
protein, while 82 percent did not adhere to the recommended fat intake and 
95 percent did not adhere to the recommended carbohydrate intake. 
ii) Only one of the women continued to consume the recommended intakes for 
protein, fat and carbohydrate. 
iii) The women who fell into the morbidly obese range consumed diets which 
were the highest in fat and the lowest in carbohydrate. In comparison, the 
women in the underweight range consumed diets which were the lowest in 
fat and the highest in carbohydrate. 
The majority of the sample have not received follow-up dietary counselling 
since pregnancy and state that they do not continue to follow the dietary 
guidelines outlined during pregnancy. Approximately half of the sample had a 
family history (parent or sibling) of diabetes. 
It is recommended that women who have previously been diagnosed with 
gestational diabetes receive follow-up dietary counselling after pregnancy with 
a dietitian as part of long-term health care. The increased risk of developing 
non-insulin-dependent diabetes mellitus (NIDDM) and the role of weight control 
in the prevention of diabetes needs to be emphasised, particularly to those 
women who are overweight or obese. Weight loss programs need to be 
encouraged and support provided to assist overweight or obese women achieve 
a more acceptable weight following pregnancy. The general healthy eating 
guidelines recommended during pregnancy need to be reinforced with all 
women after pregnancy. Women with more than one risk factor for NIDDM (ie: 
history of gestational diabetes, obesity and/or a family history of diabetes) are 
a priority for continued follow-up counselling. 
Women with a previous diagnosis of gestational diabetes provide an 
opportunity to practice preventative dietary management. 
7. LIMITATIONS OF THE STUDY 
7.1 Response Rate 
The low response rate of 35 percent will have limited the extent to which the 
results represent the weight control practices and dietary intake of all (n = 62) 
the women diagnosed with gestational diabetes two to five and a half years ago, 
however, the clinical significance of individual results is strong. 
The response rate was influenced by the large number (n = 25) of women 
who were unable to be contacted. Eligibility criteria for participation reduced 
the number of participants by a further five women and ten women declined to 
participate in the study. 
The follow-up time period of two to five and a half years for this study was 
necessary in order to maximise the number of participants without having to 
exclude women due to pregnancy, breastfeeding or the development of non-
insulin-dependent diabetes melUtus (NIDDM). To alter the time period would 
not increase the response rate as women still may be unable to be contacted 
and an increased number may be pregnant, breastfeeding or have developed 
subsequent diabetes. 
Although possible participants were lost due to the time period of follow-up 
for this study, no changes are recommended to the follow-up period defined for 
this study. 
7.2 Dietary Intake Methodology 
No method can accurately measure true dietary intake, so when studying 
nutrient intakes it is important to consider the limitations of the dietary intake 
method chosen. 
The limitations of using a three day food diary include: 
1. The record does not necessarily represent usual intake due to day to day 
variability(Willett: 1990, Barrett-Cormor: 1991). 
2. Food diaries require participants who are willing to be burdened by the 
measuring and recording required to keep the diary(Willett: 1990). 
3. A possible change in food intake can occur due to self-observation and the 
omission of eating to avoid measuring and the recording of the consumption 
of certain foods (Willett: 1990). 
These limitations will have affected the accuracy to which the food diaries 
wiU have represented the actual intake of the study sample, even though food 
diaries are considered to be appropriate for this type of study. 
Participants were asked to use standard household measures (eg: cups, 
teaspoons) or weigh foods before recording food intake in the diary. However, it 
was not made certain that the equipment used by the participants was 
standard and that measurements were taken accurately. 
To improve the consistency of measurement, it is recommended that 
participants be provided with identical measures (ie: measuring spoons, 
measuring cups and scales) and trained how to carry out measurements. This 
would ensure that measuring equipment is standardised and the measurement 
consistent across participants. It is recommended for future studies, which 
involve the measuring or weighing of foods, that standard equipment be 
provided. 
7.3 Dietary Analysis 
Not all of the foods recorded by participants in the diaries were available on 
Diet/1, as a result alternative foods had to be substituted when calculating 
nutrient intakes. The choice in alternatives was left to the discretion of the 
researcher. Alternatives similar to the recorded food were selected and choices 
were kept consistent across all the participants in an attempt to minimise 
inaccuracies. It is important to keep a record of substitutions. 
A reduction in the accuracy of the results will have occurred in the 
calculation of nutrient intake but with the careful substitution of appropriate 
alternatives, differences between actual and calculated nutrient intakes will 
have been minimal. 
7.4 Measurement of Weight Control 
As client records did not provide pre-pregnancy details, an estimated pre-
pregnancy weight had to be obtained from each participant. It would have 
been ideal to have had accurate pre-pregnancy weight measurements but the 
development of gestational diabetes cannot be predicted prior to conception. 
A study by Stevens-Simon et al. (1992) found that self-reported pre-
pregnancy weight is a valid estimate of body weight before pregnancy. 
7.5 Questionnaire 
Each participant was asked five questions by the researcher with respect to 
care received during pregnancy, follow-up since the post-natal period and any 
family history of diabetes. Of the questions, question three could have been 
worded more appropriately. 
The question aimed to obtain a response relating to whether the women 
continued to follow the healthy eating guidelines recommended during 
pregnancy. However, the wording of the question appeared to be asking 
whether they continued to follow the prescribed diet for gestational diabetes 
which was designed to meet the requirements of pregnancy, as well as 
diabetes. During questioning this had to be explained to the women. A more 
appropriate wording of the question may have been, for example, "Do you 
continue to consume a diet which is similar to the guidelines recommended 
during pregnancy ie: low in fat, low in simple carbohydrates and high in 
complex carbohydrates?". Piloting of the questionnaire would have identified 
the difficulty with this question before data collection commenced. 
8. AREAS FOR FURTHER INVESTIGATION 
8.1 Weight Control and the Incidence of Non-Insulin-Dependent Diabetes 
Mellitus following Gestational Diabetes 
The effect of weight on the incidence of subsequent non-insulin-dependent 
diabetes mellitus (NIDDM) could be monitored in this study sample. However, 
due to the limited number of participants in the study, comparisons with other 
studies on the incidence of diabetes following gestational 
diabetes(0'Sullivan:1982, Grant et aL:1986, Helmrich et al:1991) would be 
inappropriate. 
When considering the clinical significance for individual women in this 
study, it would be unethical to withhold the opportunity to follow-up women 
whose current weight puts them at risk of developing NIDDM, in order to 
monitor the incidence of subsequent diabetes. 
8.2 Role of Dietary Management 
This study has provided baseline dietary intake data for a group of women 
previously diagnosed with gestational diabetes who have not developed NIDDM. 
It would again be clinically unethical to conduct a follow-up study on the same 
sample of women in order to investigate whether there are differences between 
the dietary intakes of those who do and do not develop subsequent NIDDM 
following gestational diabetes. 
It was found that the women in the study sample, overall, were not adhering 
to the dietaiy guidelines recommended for general health. To withhold follow-
up nutrition education is inappropriate when individual's health may be at 
risk. 
8.3 Nutrition Beliefs and Dietary Behaviour 
An investigation into the women's beliefs surrounding the increased risk of 
developing NIDDM would provide a valuable extension to the data collected on 
weight control and dietaiy intake of women previously diagnosed with 
gestational diabetes. 
Questions that investigate beliefs surrounding the increased risk of 
developing NIDDM, measures taken to reduce the risk of NIDDM, the role that 
diet has in the prevention of NIDDM, factors influencing dietaiy intake and 
beliefs about the importance of weight control in the prevention of NIDDM need 
to be explored. The results of such investigations can be used to evaluate 
nutrition education and target the preventative health messages appropriately. 
8.4 Effect of Nutrition Education 
Follow-up dietaiy counselling after pregnancy is recommended for all 
women who have previously been diagnosed with gestational diabetes. The 
effectiveness of any dietaiy follow-up needs to be measured, for example, the 
outcome of nutrition education could be measured by examining differences in 
weight and dietaiy intake before and after counselling. 
Comparisons of weight control practices and dietary intakes between 
women who do and do not receive follow-up dietary counselling could also be 
made in order to measure the effectiveness of instituting nutrition education. 
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THE UNIVERSITY OF WOLLONGONG 
HUMAN EXPERIMENTATION ETHICS COMMUTEE 
MEMOTa 
Department/School of 9 o lo li c VleodVL ^ . o ^ -Wc W 
FROM: Professor J. L. C. Chipman 
Chairperson 
Human Experimentation Ethics Committee 
DATE: 
RE: Human Ethics Application HE. \ 3 o 
Thank you for your response to the Committee's requirements for the above 
Human Ethics application. 
Your response meets with the requirements of the Committee and your 
application is now formally approved. 
^Professor J. L. C. Chipman 
/chairperson 
"^^Human Experimentation Ethics Committee 
cc Head Department/School 
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lilawarra Area Health Service 
Community Health Service 
ADMINISTRATION 
51 KEMBLA STREET. 
WOLLONGONG. 2500. 
PHONE (042) 26 3030 
Telephone: (042) 
YOUR REF: 
OUR REF: 
RHONDA G R I F F I T H S 
D I A B E T E S EDUCATION & INFORMATION 
UNIT 
ILLAWARRA REGIONAL H O S P I T A L 
W O L L O N G O N G C A M P U S 
W O L L O N G O N G NSW 2500 
12 JUNE 1992 
M R S . RUTH NEILSON 
2 3 / 2 7 CHURCH STREET 
NORTH W O L L O N G O N G NSW 2500 
Dear R u t h , 
I w a s interested to read the proposal for your study 
"Gestational Diabetes: W e i g h t Control and Dietary Intake 
A f t e r P r e g n a n c y " . 
T h e information you d e s c r i b e is a v a i l a b l e from records at the 
D i a b e t e s Education S e r v i c e and I do not a n t i c i p a t e p r o b l e m s in 
m a k i n g t h o s e a v a i l a b l e to y o u . 
Y o u r s S i n c e r e l y , 
R H O N D A G R I F F I T H S 
D I R E C T O R 
D I A B E T E S EDUCATION & INFORMATION UNIT 
''working together for a healthier commimity^' 
APPENDIX A3 
TELEPHONE CONTACT 
Hello. 
My name is Ruth Neilsen calling on behalf of the Diabetes Education Centre in 
Wollongong. 
I am currently involved in a study being conducted with the Diabetes Education 
Centre and the University of Wollongong, which is following up clients previously seen 
at the Diabetes Education Centre for gestational diabetes. 
I am interested in a follow-up of women who have had gestational diabetes but have 
not developed NIDDM, and looking at their current diets. 
It would be of benefit if you are able to participate in the study. 
You are eligible to participate if you: 
a) do not have NIDDM 
b) are not pregnant 
c) are not breastfeeding. 
The study will involve you keeping a diaiy of what you eat over a 3 day period (2 
week days and 1 weekend day). Your current weight and height will also need to be 
recorded as well as additional data on the care you have received for diabetes. 
All information collected will be kept confidential and used for research purposes 
only. If you withdraw from the study or decide not to participate services provided to 
you by the Diabetes Education Centre will not be affected. 
I would like to make a time when I can meet with you, preferably at your home, to 
explain the measuring and recording details for the diary and provide you with the food 
diaiy record sheets. This will take approximately 3/4 hour. 
(Make appointment - time, day, date, place) 
Thank you for your participation and I am looking forward to seeing you on -
(repeat appointment details). 
If you need to contact me before the interview, call me at home on (042) 266781 or 
leave a message at the Diabetes Education Centre on (042) 201301. 
Contacts for verification: 
* Director DEC 
Rhonda Griffiths ph: 201301 
* Project supervisor 
Department of Public Health & Nutrition 
University of Wollongong 
Linda Tapsell ph: 213152 
* Chief Researcher 
Ruth Neilsen ph: 266781 
APPENDIX A4 
SAMPLE SELECTION ID NUMBER 
FROM MEDICAL RECORDS: 
1. i) Date first seen at DEC 
Ü) Between 1 July 1986-30th June 1990? YES/NO 
2. Name: 
Address: 
Phone: 
FROM TELEPHONE CONTACT: 
3. i) Pregnant? YES/NO 
Ü) Breastfeeding? YES/NO 
iü) NIDDM? YES/NO 
4. Eligible for the study? YES/NO 
5. Willing to participate? YES/NO 
6. Appointment for interview 
Date: 
Time: 
Place: 
7. ID number allocated YES/NO 
APPENDIX A5 
LETTER TO THE PARTICIPANTS 
Dear 
Thank you for participating in this study which is being conducted in conjunction 
with the University of Wollongong and the Diabetes Education Centre, WoUongong. 
Please note that you are free to withdraw from the study at any time and that your 
decision not to participate will not affect the services provided to you at the Diabetes 
Education Centre. 
If at any time you have complaints regarding the conduct of the study they can be 
directed to the Secretary of the University of Wollongong Human Experimentation 
Ethics Committee on 213079. 
Contacts for the study include: 
* Researcher 
Ruth Neilsen ph: 266781 
* Project Supervisor 
Department of Public Health & Nutrition 
University of Wollongong 
Linda Tapsell ph: 213152 
* Director 
Diabetes Education Centre 
Rhonda Griffiths ph: 201301 
Your participation will be of value to the research being conducted. Thank you for 
your assistance. 
Yours Sincerely 
(Ruth Neilsen) 
APPENDIX A6 
CONSENT FORM 
I, , willingly consent to participate in this study upon 
the understanding that the information provided by me will be kept confidential and 
will be used for the purpose of research alone. 
I understand that I am free to withdraw at any time and that a decision to 
discontinue participation will not prejudice the services or treatment provided to me by 
the Diabetes Education Centre. 
Signature: 
Date: 
APPENDIX A7 
FOOD DIARY INSTRUCTIONS 
1. Complete the diary for three(3) days 
i) two(2) week days 
ii) one(l) weekend day 
2. Fill in the following on the food diary: 
i) time food is eaten 
ii) amount of food eaten • standard measures -teaspoons(teas.) 
- tablespoons(tabs.) 
- cups(cup) 
- millilitres(ml) 
• weights - grams(g) 
- kilograms(kg) 
- ounces(oz) 
• producer packaging (eg: 375ml can, 50g packet) 
iii) description of food (Be veiy specific!) 
3. For dishes, such as casseroles, it may be necessary to write out the recipe 
ingredients and number of serves. 
4. Describe take-away of food prepared away from home (eg: restaurant) as best as 
possible. 
5. Fill in the diaiy as soon as possible after eating. 
6. Write down everything that you eat. 
If you have any problems please call me at home on (042) 266781 or leave your 
name, telephone number and message at the Diabetes Education Centre on (042) 
201301. I will call you back as soon as possible. 
Thank you. 
Ruth Neilsen 
FOOD DIARY 
DAY 
DATE 
ID NUMBER 
TIME AMOUNT FOOD DESCRIPTION 
6:30am 1/2 cup cornflakes 
1 tab sugar 
1/2 cup whole milk 
1 slice wholemeal toast 
1 tea margarine 
2 tea strawberry iam 
200 ml coffee 
plus 2 tab whole milk 
plus 1 tea sugar 
10:00am 200 ml tea 
plus 2 tab whole milk 
12:15pm 2 slices wholemeal bread 
2 tea margarine"Meadow Lea Lite" 
1 slice cheese"Kraft singles" 
2 slices tomato 
200 ml "Prima" orange luice drink 
1 medium Granny Smith apple 
2:00pm 150 ml orange cordial(made up 1 to 4) 
4:20pm 50g light fruit caked 0cm x 5cm x 1cm) 
6:00pm 1/2 cup mashed potato 
1/3 cup peas (boiled) 
2 large flowerettes broccoli (boiled) 
1/2 cup cauliflower 
2 tab white sauce 
1/2 cup carrots(steamed) 
200a rump steak(grilled,trimmed of fat) 
lOOg apple pie (homemade) 
1/4 cup cream 
8:30pm 200ml coffee 
" 
plus 2 tab whole milk 
plus 1 tea sugar 
1 biscuit Tim-Tam 
FOOD DIARY 
DAY 
DATE 
ID NUMBER 
TIME AMOUNT FOOD DESCRIPTION 
FOOD DIARY 
DAY 
DATE 
ID NUMBER 
TEVIE AMOUNT FOOD DESCRIPTION 
FOOD DIARY 
DAY 
DATE 
ID NUMBER 
TIME AMOUNT FOOD DESCRIPTION 
APPENDIX A8 
QUESTIONNAIRE ID NUMBER 
1.Age: (years) 
2. Estimated Pre-pregnancy Weight: (kg) 
3. Current Weight: (kg) 
4. Height: (cm) 
Please complete the following: (circle answer) 
1. Did you see a dietitian during pregnancy? YES/NO 
2. Have you seen a dietitian since your first 6 week postnatal checkup? YES/NO 
3. Do you continue to follow the "diet" prescribed when you had YES/NO 
gestational diabetes? 
4. Have you had you blood glucose levels checked since your postnatal YES/NO 
checkup? 
5. Does a member of your family(parent/ brother/sister) have diabetes? YES/NO 
APPENDIX A9 
SUMMARY OP RAW DATA 
ID NO. Age (yrs) Ht (cm) PP Wt (kg) Wt (kg) PP BMI BMI kJ Ptn(g) Fat(g) CHO(g) Ptn (%) Fat (%) CHO (%) 91 92 93 94 95 
1 28 161 98 109 37.8 42.1 9106 89 120 189 17 50 34 yes no no yes no 
2 30 145 73 78 34.7 37.1 6241 91 63 142 25 38 37 yes yes yes yes yes 
3 35 150 54 55 24 24.4 5377 59 54 140 19 38 43 yes no no yes no 
4 30 146 50 50 23.5 23.5 6666 72 59 196 19 33 48 yes no no yes yes 
5 29 157 46 47 18.7 19.1 5191 49 24 207 17 18 66 yes no no yes yes 
6 31 159 76 97 30.1 38.4 7953 79 91 193 17 43 39 yes no no yes no 
7 28 170 51 58 17.6 20.1 6637 62 84 149 16 48 36 yes no no yes no 
8 31 156 87 81 35.7 33.3 8715 108 100 193 21 43 36 yes no no yes no 
9 32 170 60 61 20.8 21.1 9682 103 98 252 19 38 43 yes no no yes yes 
10 31 158 57 83 22.8 32.2 7266 82 79 179 19 41 40 yes no no yes yes 
11 27 159 95 108 37.6 42.7 6399 70 72 152 19 43 39 yes no no no no 
12 35 156 63 82 25.9 33.7 7387 81 63 215 19 33 48 yes yes no yes yes 
13 28 147 48 41 22.2 19 6313 74 59 173 20 35 45 yes no no yes yes 
14 29 162 70 65 26.7 24.8 4064 41 43 106 17 40 43 yes no no yes no 
15 31 151 58 56 25.4 24.6 11723 128 117 305 19 38 42 yes yes yes yes no 
16 28 159 55 56 21.8 22.2 8242 91 98 184 19 45 36 yes yes no yes yes 
17 36 159 54 55 20.6 21 6526 110 66 130 29 38 33 yes yes no no no 
18 33 156 49 52 20.1 21.4 11339 121 128 270 19 43 39 yes no no no no 
19 33 155 50 55 20.8 22.9 9850 110 107 215 19 41 35 yes no no yes yes 
20 33 157 80 78 32.5 31.6 4131 38 38 123 16 35 49 yes no no no no 
21 30 163 55 59 20.7 22.2 6297 74 69 145 20 41 37 yes no no yes yes 
22 34 166 62 65 22.5 23.6 7761 79 63 ' 225 18 31 47 yes no yes yes no 
-J K> 
APPENDIX AlO 
FOOD SUBSTITUTIONS MADE USING THE DIET/I DATABASE ALTERNATIVES 
Food 
Apple 
Apricot Bar (Bellis) 
Apricot muesli slice 
Banana 
Blackcurrant Mini Wheats (Kelloggs) 
Blueberry muffin (Farmland) 
Cappuccino 
Cheny Ripe (55g) 
Chicken Tonight (Chicken Cacciatore) 
Chocolate Moove (600 mL) 
Coffee 
Crepe 
Diet Coke 
Diet Lite strawberry yoghurt 
Frosties (Kelloggs) 
Frozen yoghurt 
Fruit Medley 
Ham 
Hot chocolate 
Icecream (flavoured) 
Jarrah "Choc-O-Toffee" 
Jatz/Golden Cheese biscuits 
Le Snak 
Maple syrup 
Margarine 
Marshmallow 
Mashed potato 
Milky Way Fun Size (20g) 
Mint jelly 
Nutri grain 
Orange juice 
Pikelet 
Relish/chutney/pickles 
Skittles 
Soother (Aliens) 
Sugar 
Twirl (Cadbury) 
White bread/toast 
Wobbly Bar (35g) 
Diet/1 Alternative 
apple, unspecified type, raw, unpeeled 
confectionery, bars, fruit 
cake, fruit, light, commercial 
banana, unspecified, raw, peeled 
breakfast biscuit, wholewheat 
cake, rock, cormnercial 
200 mL whole milk + 1 TSP coffee, instant, dry 
Mars Bar x 55g 
tomato, carmed 
600mL whole milk + 2 TBSP dessert topping, commercial 
coffee, black, instant, reconstituted 
pancake, commercial 
soft drink, low energy 
yoghurt, low fat, plain/natural 
Coco pops 
icecream, vanilla 
sultana 
ham, unspecified, non-canned, lean & fat 
ITsp drinking chocolate+2Tbsp whole milk+200mL water 
ice cream, vanilla 
2 TSP drinking chocolate + 200 mL water 
cracker, cheese 
3 biscuits, wheatmeal + 20 g cheese spread, cheddar 
golden syrup 
margarine, polyunsaturated 
jelly 
potato, pale skin, mashed 
Mars Bar x 20g 
jam 
cornflakes 
juice, orange, unsweetened, commercial 
pancake, home prepared 
chutney, relish, vegetable 
confectionery, sweets 
confectionery, sweets 
sugar, white 
confectionery, milk chocolate 
bread, white, regular/toasted 
Mars Bar x 35g 
